Abstract. The existing literature acknowledges that a mismatch between the experimenter's and the subjects' models of an experimental task can adversely affect the interpretation of data from laboratory experiments. We discuss why the two common experimental designs (between-subjects and within-subjects) used to conduct experiments may fail to sufficiently account for this concern. An alternative design for laboratory experiments is proposed which may alleviate this concern especially in studies of social preferences. The proposed design is used to answer some questions that have attracted continued attention in the literature on social preferences in general and reciprocity in particular.
Introduction
One of the main reasons economists use laboratory experiments to answer questions of interest is that the experimenter can potentially exercise better control over some of the factors that affect the decisions of subjects. At the same time, experimenters are confronted with the possibility that the behavior of subjects is influenced by various contextual features which are often difficult to control in the lab. The analysis of data from a laboratory experiment not only involves documenting the responses of subjects but also providing an interpretation of the behavioral patterns. Orne (1962 Orne ( , 1973 highlighted that the behavior of subjects is a response to their perception of the experiment which may differ from what the experimenter believes it to be. As noted by Samuelson (2005, pp. 94, 96) , ". . . interpretation of experimental results can then depend importantly on how we imagine subjects perceive the game . . . Despite an experimenter's best efforts to ensure that subjects understand what they are dealing with, . . . it is not clear when we can be confident that the subjects' models match the experimenter's."
An important component of the requirement that a subject's model of a situation matches the experimenter's model is that the subject and the experimenter should attach the same meanings to the elements in the action sets of the agents involved in an interaction. A mismatch between the meanings attached by subjects and the experimenter to the various actions may adversely affect the interpretation of data, particularly in studies of social preferences.
For example, Eckel and Wilson (2004) report that subjects within and across the roles of trustors and trustees differ in their perception of the trust game (Berg, Dickhaut, and McCabe, 1995) . 2 If trustees construe the situation as that of receiving a short term loan from a friend, then they would not be inclined to return more than what was loaned to them by the trustors. Consequently, it may not be appropriate to interpret such a behavioral pattern as evidence for the lack of 'extra' returns to trust.
The question that motivates the present paper is: How to increase the likelihood that subjects attach the same meanings to actions as does the experimenter in any given lab experiment? Numerous researchers have alluded to the importance of coming up with experimental designs that can reduce the likelihood of such a mismatch and thereby aid in valid interpretation of lab data. Some of the prominent contributions include the work of Tversky and Kahnemann (1981) in the domain of individual choice, Dyer and Kagel (1996) in common-value auctions, Hoffman et al. (1996) in dictator games, and Levitt et al. (2010) in zero sum games. Ortmann and Gigerenzer (1997) , Smith (2003 Smith ( , 2010 , Camerer (2003) , Samuelson (2005) , Harrison and List (2004) , Levitt and List (2007) , Bardsley et al. (2010) , and Bolton (2010) are excellent sources for a general discussion of this issue. 3 Consider an experiment that aims to provide evidence of a particular type of behavioral motivation by comparing the differences in behavior of subjects across two games. For instance, suppose a researcher hypothesizes that (i) the amount transferred by a dictator to the recipient in a dictator game 4 reflects her altruistic preferences and (ii) the amount transferred back by a trustee to the trustor in a trust game reflects the combined influence of altruistic and reciprocal preferences. Further suppose the main hypothesis of the researcher is that trustees will give more than dictators and this difference should be interpreted as evidence of a preference for reciprocity (Bolton et al., 1998 and Cox, 2004) .
The mode of implementing the experiment is often decided after identifying the treatments that would allow for a test of the relevant hypotheses. At this stage, the experimenter has to make three decisions: which games subjects are informed about, which games they are allowed to play, and the timing of information and play.
The manner in which the games are implemented, along with the games themselves, determines the inferences one may draw from the data. One way to implement the above mentioned experiment would be to use a between-subjects design whereby one set of subjects would play the trust game and a different set of subjects would play the dictator game (and subjects who play one game will have no information about the other game). We shall argue that the between-subjects design may fail to sufficiently account for the concern regarding the interpretation of data in such experiments as there could be a significant mismatch between the experimenter's and subjects' models of an abstract game presented in isolation.
The motivation for using the within-subjects design, the leading alternative to the betweensubjects design, comes from asking: What are the possible sources of differences in behavior across the two games in a between-subjects implementation? It prioritizes reducing differences in behavior across two games that could arise in the between-subjects implementation because of different subjects playing the two different games. Therefore, subjects are asked to play both the games in a sequential manner. However, this feature introduces some other concerns which have been acknowledged in the literature (Cox, 2010) .
The motivation for the design proposed in the present paper comes from asking: What are the channels through which heterogeneities across individuals could lead to differences in behavior in the same game? Differences in preferences, differences in beliefs about others, and different perceptions of the same game are three obvious possibilities. The proposed design prioritizes reducing the differences in perception of the same game that could arise in the between-subjects implementation because of the abstract nature of the game. This design will be referred to as the hybrid design since it combines some features of between and within subjects designs. It involves
• providing information about both the games (the experimenter plans to compare in order to test the relevant hypotheses) to all subjects; but,
• randomly assigning some subjects to play one of the two games and the remaining subjects to play the other game. 5 4 In the basic version of the dictator game one subject is endowed by the experimenter with a certain amount of money and asked to share it with another subject (the recipient) who has no choice to make.
5 Orne (1962 Orne ( , 1973 and Kahnemann (2003) hint towards such a design. However, no explicit discussion, or use, of such a design exists in the literature to the best of our knowledge. , 20
Game T* Game D* The within-subjects design allows the experimenter to test whether the behavior in the second game is sensitive to having played the first game by conducting two different experimental sessions where (different) subjects play the two games in the two possible orders.
Similarly, whether the behavior of subjects in one game is influenced by the information about the other game in a hybrid implementation can be easily tested.
Each mode of implementation accompanies certain tradeoffs. Section 2 provides a detailed discussion of these tradeoffs using the games illustrated in Figure 1 . We choose these two games -modified versions of the trust and dictator games -as they are among the most widely studied games and help us clarify the tradeoffs associated with the three designs in a transparent manner. In the second part of the paper the choices and beliefs of subjects participating in a hybrid implementation of these games are analyzed to assess whether subjects perceive these games in the manner an experimenter would and to examine whether the data provide any evidence of reciprocal actions.
Tradeoffs in Experimental Designs
Consider the games T * and D * shown in Figure 1 . In game T * , subject A (the trustor) may choose IN or OUT. If A chooses OUT, then both subjects in the pair get a payoff of five. If The game D * is essentially a dictator game presented in a slightly modified manner.
Subject C (the recipient) has no freedom of choice as she must choose IN. Only subject D (the dictator) has an effective choice in this game and has to decide the amount x D to give to subject C out of twenty. The games T * and D * may also be thought of as voluntary and involuntary trust games, respectively (McCabe et al., 2003; Smith, 2003) . The action set faced by a trustee in game T * is identical to the action set faced by a dictator in game D * .
The experimenter designs the two games such that the only difference between them is whether the first mover has a choice or not. Given the salience of this difference, she may find it reasonable to interpret (i) the voluntary choice of IN by a trustor as truly a move that involves trust, (ii) the choice faced by a trustee as involving reciprocation, and to be confident that (iii) the choice faced by a dictator differs from the choice faced by a trustee because it lacks any element of reciprocation.
The question regarding which mode of implementation should be used to test whether there is any evidence of reciprocal actions/preferences arises after the experimenter has settled on the appropriate treatments. We now discuss the tradeoffs involved in a between-subjects, within-subjects, and hybrid implementation of games T * and D * .
Between-subjects design
A between-subjects implementation of the games T * and D * illustrated in Figure Dana et al. (2005) , List (2007) , and Bardsley (2008) provide compelling evidence that interpreting the transfers by dictators as evidence of context-independent altruistic preferences may not be appropriate. Eckel and Wilson (2004) would caution against interpreting the behavior of trustees as involving reciprocation unless we are confident that subjects indeed view the game T * as involving trust and reciprocity. If it is difficult to interpret the meaning of X D and X B , then interpreting the difference between X B and X D as evidence of reciprocal preferences seems suspect.
It may be helpful to ask what makes the researcher confident regarding the plausibility of the hypothesis that the difference in the behavior of trustees and dictators can be interpreted as evidence of positive reciprocity. The answer lies in recognizing that the researcher compares the two games while formulating the hypothesis. Thinking about both the games simultaneously provides the researcher the appropriate context to attach a largely unambiguous meaning to the elements in the action sets of the agents playing the games. 7
6 The between-subjects design essentially mimics the experimental procedure used in physical sciences where the aim is to document differences in responses to different stimuli. The main difference between experiments in physical sciences and economics is that the experimenter tries to ensure that subjects in an economic experiment understand the task they have been presented.
7 Birnbaum (1999) shows that it may be unreasonable to assume that the context is the same across the different sets of subjects participating in the between subjects implementation.
Subjects playing the trust game are not informed about the dictator game, and vice-versa, when one uses a between-subjects design whereby each game is played out in different experimental sessions by different sets of subjects. There is, therefore, an asymmetry between the context in which the researcher formulates the hypothesis and the context in which subjects participating in a between-subjects implementation make their choices. This asymmetry will not create any problems if subjects attach the same meanings to the various actions available to the subjects in different roles in the trust/dictator game presented to them in isolation. The very process of understanding the rules of one abstract game might (consciously or unconsciously) lead subjects to form analogies between the task they have been presented with and situations they have encountered outside the laboratory (Smith, 2003) . Thus, in the between-subjects implementation, it becomes difficult to dismiss the methodological concern which has been raised by numerous researchers and summarized by Harrison and List (2004, pp. 1050 ) as follows.
. . . experimenters should be wary of the conventional wisdom that abstract, imposed treatments allow general inferences. In an attempt to ensure generality and control by gutting all instructions and procedures of field referents, the traditional lab experimenter has arguably lost control to the extent that subjects seek to provide their own field referents.
Moreover, when subjects seek to provide their own field referents different subjects may construct different models of the same situation which may severely limit our ability to provide a coherent interpretation of the behavior of subjects. This critique questions the interpretability of data obtained via lab experiments. However, it may be worth noting that it does not regard abstract experimental treatments and the lack of field referents as the fundamental problem. A constructive reading of this critique essentially points out the importance of designs for lab experiments which ensure better task perception by subjects and reduce the need for subjects to rely on personal field referents and thereby decrease the likelihood of a mismatch between the experimenter's and the subjects' models of the interaction.
Framing the experimental task using a particular context can reduce this mismatch in various cases but it comes at the cost of reduced generality of results (Ortmann and Gigerenzer, 1997) . We shall argue that the hybrid design can potentially reduce the mismatch without compromising much with generality.
Within-subjects design
The standard within-subjects implementation of the games illustrated in Figure 1 would involve subjects receiving instructions about one of the two games (say, T * ), playing that game, receiving the instructions for the second game, and then playing the second game.
Those who play as trustees (trustors) in T * would play as dictators (recipients) in D * . When subjects would be provided the detailed instructions for the first game they would be informed that they will have to play another game which will be described in detail after the first game has been played. Subjects would be paid for only one of the two games to reduce income effects and to increase the likelihood that they treat each game as a separate game.
The prime motivation for using a within-subjects design, instead of a between-subjects design, is to control for individual heterogeneities. In addition, it gathers more data per subject. The appeal of within-subjects implementation for any given experiment ultimately depends upon how the experimenter subjectively resolves the tradeoff between these two major benefits and the concerns discussed below.
The informational environment faced by subjects while making their decisions in the first game in the within-subjects implementation differs in a crucial way from that faced by subjects in a between-subjects implementation. The mere fact that subjects know that they will be playing another game may influence their behavior (Smith, 2010) . It may adversely affect the interpretability of data by creating a mismatch between the experimenter's and subjects' models of the situation.
Subjects are usually paid for only one of the several games they play during a withinsubjects implementation to ensure that subjects treat each game as a separate game. However, it is difficult to verify that subjects do treat each game as a separate game. 8 Cox (2010) provides a detailed discussion of the payment mechanism used in within-subjects designs by explaining its theoretical underpinnings and highlighting the associated concerns.
While using a within-subjects implementation one usually tests for order effects: whether or not the behavior of subjects in either game is sensitive to having played the other game.
If there is evidence of order effects, then the experimenter may have to abandon the data and carry out the experiment using a between-subjects design (Bohnet et al., 2008) . It is not clear what inference can be drawn in such a scenario.
The discussion of the between-subjects design in the previous section suggests that subjects may better understand the meanings of actions available in the two games only after they are informed about the second game during a within-subjects implementation. This could be one of the reasons for order effects.
Hybrid design
A hybrid implementation of the games T * and D * illustrated in Figure 1 would be as follows.
All subjects in a given session would be informed about both the games. Subjects would then be randomly assigned to one of the four player-roles. A subject would get paid only for the game she actually plays. It will be useful for the following discussion to take note of a variant of the hybrid design wherein subjects would be informed about both the games but only one of the two games would be selected for actual play during an experimental session.
The main difference between the hybrid design and its variant on the one hand, and the existing designs on the other, pertains to the information subjects have while making decisions. This is obviously the case in comparison with a between-subjects implementation.
Even if subjects in a within subjects implementation were to be informed about all their tasks at the very beginning, it would still not be similar to the hybrid design because each subject would participate in only one game in the hybrid implementation.
Our aim will be to clarify the implicit and the explicit tradeoffs in the hybrid design using the games T * and D * . We divide the discussion into three parts: issues related to the perception of the games, the potential for experimenter demand effects, and the logistical (dis)advantages. In general, we shall argue that any feature of the hybrid design which may be regarded as a 'conceptual drawback' is also present in the between-subjects or/and the within-subjects design. 9 2.3.1. Perception Wilson (2010, pp. 81 ) asserts that ". . . if we as the experimenters cannot peer into the minds of our subjects to ascertain their social motives, then our subjects face the same uncertainty when interacting in the tasks that we give them. Thus, the problem boils down to one of agreement: Do the subjects agree on the context of the interaction: Do the subjects agree that this situation invokes the social motives of a rule of reciprocity, . . ., or some other rule to guide behavior?" By providing the same informational context as used by the researcher the hybrid design could help in reducing the likelihood of disagreement among the subjects, and between the experimenter and the subjects, regarding the meanings of the actions available to subjects.
Consequently, one would expect the likelihood of a mismatch between the experimenter's and subjects' models of the situation to be lower.
If the experimenter believes that the games T * and D * are appropriate for identifying reciprocity, then it will be inconsistent to simultaneously believe that the mismatch between the experimenter's and subjects' models of the interactions will be greater in the hybrid design compared to the between-subjects design. After all, the choice of the games reflects the conviction of the experimenter that they are appropriate for examining the hypotheses.
It is possible that there will be a greater cognitive load on subjects in the hybrid implementation and the within-subjects implementation compared to a between-subjects implementation. However, greater cognitive load in itself may not be a cause for concern if it ultimately allows the subjects to better understand the experimental task. 10
Demand effects
The critical issue facing the hybrid design, or any other design, that reduces the 'mismatch' is that it will be subject to the critique of experimenter demand effects. However, we shall 9 In a within subjects implementation, the choice in one game may influence the choice in a latter game (anchoring) and thereby lead to order effects in the decisions of subjects. In the hybrid design, information about the other game may influence the decision of a subject in the game she is actually playing. The current practice in experimental economics seems to be that the results from a within-subjects implementation are considered useful only if there is no significant evidence of anchoring in subjects' decisions. Whenever there is no such concern for the within-subjects implementation where subjects get to know and play both games, there should be little cause for concern in the hybrid implementation where subjects would get to know both games but will play only one of the two games.
10 We thank Andreas Ortmann for clarifying the issue pertaining to cognitive load.
argue that this concern does not hold up under close scrutiny. Also note that the withinsubjects implementation is also subject to a similar critique arising from subjects playing the games in a sequential manner. The standard counter-argument in the case of withinsubjects implementation is that one can test for the effects of playing the games sequentially by conducting a different experimental session where the games are played in the reverse order. As discussed below, the hybrid design also allows testing for the effects of information about the other game in a hybrid implementation.
Suppose we find a significant difference in the behavior of trustees in T * and dictators in D * using a hybrid implementation. A possible way to question the validity of such a finding would be as follows.
1. Subjects in the role of dictators in D * may believe that it is the trustees who are supposed to give relatively more in this experiment.
2. Therefore, the dictators might give less than what they would have given if they did not have any information about the game T * .
Statement [2] implicitly presumes that there is something akin to the 'true' dictator behavior which would be observed when dictators make their decisions without any information about the trust game. Apart from its obvious logistical advantage, it does not provide any conceptual reason to treat the behavior in the isolated dictator game as the appropriate benchmark.
The critique of demand effects implicitly favors the between-subjects design as the correct mode of implementing an experiment without a sound conceptual justification. As argued by Zizzo (2010) , demand effects can not be ruled out in the between-subjects implementation. In fact, the between-subjects design often provides no clue regarding the source, nature, or the impact of demand effects. It also distracts from the key point that we may not be interested in the behavior in a game, per se, as the game primarily serves as the tool that allows us to explore an underlying question. Unless the research question is understanding the behavior in a particular game, the between-subjects design has no special conceptual significance.
Nonetheless, whether the information about the other game influences the behavior of subjects in the game they are playing can be easily tested. Consider statement [2] . There would be two possibilities to consider. First, merely the information about the trust game might influence the behavior of dictators. Second, there might be an additional impact due to some subjects actually playing the trust game in the same experimental session. The presence of some subjects playing as trustees might increase the likelihood of dictators thinking as in
[1] compared to the case where subjects are informed about both the games but all subjects are asked to play the dictator game.
The first possibility can be tested by comparing the behavior of dictators in a betweensubjects implementation with that of dictators in the variant of the hybrid design described earlier.
The second possibility can be tested by comparing the behavior of dictators in the hybrid implementation and its variant.
Demand effects create interpretational problems if subjects can come to a specific conclusion regarding the actions that would be in line with the expected objectives of the experimenter and act as if to please the experimenter (Zizzo, 2010) . The extent to which subjects can come to a conclusion regarding the actions that would support the experimenter's hypotheses in the hybrid implementation will be no more than in the within-subjects implementation after subjects receive information about the second game. Moreover, there seems to be little a priori reason to believe that subjects can come to such a conclusion in all lab experiments (Lambdin and Shaffer, 2009 ). 11
The concern regarding demand effects may be phrased in two other ways. First, it may be argued that the hybrid design may reveal the research question to the subjects. However, if the research question gets revealed in the hybrid implementation of an experiment, then it will eventually get revealed in the within-subjects implementation as well. Even if a design does reveal the question, it is difficult to accept that revealing 'the' question is unambiguously worse than revealing 'some' question given that economic experiments attempt to examine behavior in the presence of well-defined incentives.
Second, subjects' perceptions may be affected by the possibility that they might believe that the experimenter sees a difference between the two games being used in the hybrid implementation even if the subjects themselves do not see any difference. Once again, there is hardly anything additional in the within-subjects implementation relative to the hybrid implementation to stop the subjects from thinking in this manner. Thus, the fact that subjects have information about both the games in the hybrid implementation need not be as troublesome as it appears.
Logistics
On the positive side, the hybrid design exploits the full force of randomization as subjects are randomly assigned to the various player-roles during each experimental session which may help reduce practical concerns regarding different types of subjects showing up for different experimental sessions.
Each subject receives exactly the same instructions in the hybrid implementation which is not the case in a between-subjects implementation. The hybrid implementation (but not its variant) allows us to credibly elicit incentivized beliefs of a subject about the game she is playing herself (the within-game beliefs) and about the other game being played by some of the other subjects (the cross-game beliefs) during the same experimental session.
The hybrid implementation would consume at least as much time per experimental session and would provide no improvement in terms of the data collected per session compared to the between or within subjects designs. It would be difficult to implement if the overall experiment involves a large number of treatments. However, as hypothesis tests are often conducted by comparing behavior across two treatments, pairs of treatments that allow a particular hypothesis to be tested could be implemented in a session.
11 Ananish Chaudhuri has provided us the results from an ongoing study wherein subjects are provided a clear cut 'explanation' of the strategic structure of a trust game. One might argue that this alteration introduces demand effects. However, it is not clear whether this will lead to greater or lower trust and trustworthiness on part of the trustors and trustees, respectively. Using a between-subjects design he finds greater trust and trustworthiness in the 'explanation' treatment relative to the baseline treatment that was otherwise identical to the treatment with the explanation.
An application of the hybrid design
We next report the results from the hybrid implementation of the games T * and D * and compare the results with the existing literature. Our interest lies in examining the choices and beliefs of subjects in the hybrid implementation of games T * and D * to understand, among other things, whether (and, which) subjects perceive the choice faced by a trustee to be different from the choice faced by a dictator by subjects who actually play only the trust game or only the dictator game.
Participants and procedure
We conducted five sessions each consisting of 32 subjects in the experimental laboratory at the Max Planck Institute of Economics, Jena (Germany). Subjects were students at the University of Jena. In each session, subjects first read the instructions on their own and then the instructions were read aloud by an experimenter. The instructions were framed in a neutral language and explained both the games to all the subjects. A comprehension quiz containing questions related to both games was administered to ensure subjects understood both the games. Subjects were then randomly assigned to one of the four possible roles in the experiment: trustors and trustees in T * and recipients and dictators in D * .
The games were played only once. Each session contained eight pairs of subjects playing T * and another eight pairs of subjects playing D * . The data consists of observations on a total of 160 subjects -40 subjects in each of the four roles. Each subject in the role of a trustor in T * had to choose IN or OUT and each subject in the role of a trustee had to decide how much to give to the trustor out of twenty monetary units. Every trustee made the choice without knowing the choice made by the trustor. Casari and Cason (2009) show that trustees give less to trustors when they do not know the choice made by the trustor. This should make it difficult for us to find differences in the choices of trustees and dictators.
The within and cross game beliefs of subjects were elicited (without prior announcement) after they made their choices. The belief elicitation was incentivized to limit the possibility of ex-post rationalization. Note that this concern should be lower for cross-game beliefs.
Subjects were paid three monetary units for an accurate guess, one if their guess deviated (in absolute value) by one unit, and nothing otherwise. We first elicited the within-game beliefs and then the cross-game beliefs for subjects in each role. Table 1 lists the exact sequence of choices and beliefs for subjects in each role.
Subjects were informed about their payoffs only after they had made their choices and all the beliefs had been elicited. Each subject was paid the earnings from the experiment and a show-up fee of 2.50 monetary units in cash. Each session lasted nearly an hour (including the instructions and payment) and the average earnings were about fourteen monetary units.
The notation we shall use throughout the paper is as follows. The vector of choices by subjects in role i will be denoted by X i . The vector of (first order) beliefs of subjects in role i about the behavior of subjects in role j shall be denoted by F ij . The vector of (second order) beliefs of subjects in role i regarding the belief of a subject in role j about the behavior of a subject in role k shall be denoted by S ijk . The analysis of data follows. 
Choices
Nineteen out of forty trustors (roughly 50%) chose to trust the trustee in game T * by choosing IN. As depicted in Table 2 , fifteen of these trustors expected to receive strictly more than the outside option of five, two expected to get exactly five, and the remaining two expected to receive strictly less than five. Thus, roughly 90% of the trustors who chose IN expected to receive an amount (weakly) greater than their outside option. This finding contrasts starkly with the results of Ashraf et al. (2006) who find that only 62% of trustors in an investment game expect to get back (weakly) more from the trustee than what they transferred.
Out of the 21 trustors who chose OUT, twelve expected to receive strictly less than five, five expected to receive exactly five, and four expected to receive strictly more than five.
Thus, roughly 80% of the trustors who chose OUT expected to receive an amount (weakly) lower than their outside option. 
The distribution of choices of trustees in game T * and dictators in game D * are summarized in Table 3 and illustrated in Figure 2 . Exactly 50% of the trustees (20 out of 40) gave strictly more than the outside option of five to trustors. The median and mean amounts given by trustees are greater than the corresponding values for dictators. Our first hypothesis tests for differences in the choices of trustees and dictators. This result suggests that subjects respond more generously when they know that their action set will be realized from a voluntary choice, rather than an involuntary choice, of another subject. Though the result is not surprising, it differs from the results obtained by Dufwenberg and Gneezy (2000) in an almost identical game. 12
There are two distinct pieces of information in this result. First, the behavior of dictators is different from that of trustees. Second, trustees give more than dictators on average. Bolton et al. (1998) and Cox (2004) provide one plausible interpretation of this finding as described earlier. Following Wilson (2008 one could also suggest that trustees use the 'rule of reciprocity' and dictators use, say, the 'rule of desert' with the former being stronger than the latter. Our experiment can not distinguish between these two explanations.
McCabe et al. (2003) find a significant difference (using a between-subjects design) in the choices of trustees and dictators when a trustee decides after observing the choice of the trustor. They conjecture that Dufwenberg and Gneezy (2000) do not find any significant difference in the behavior of trustees and dictators probably because each trustee makes her decision without knowing the decision of the trustor. The results from the hybrid design do not seem to support this conjecture. We believe that having information about both the games allows subjects to associate a meaning to their choices in a way that is not possible in the between-subjects implementation. This in turn leads to behaviors and beliefs that accord with our intuitive understanding of reciprocity.
12 The payoff to the trustee in the trust game used by Dufwenberg and Gneezy (2000) resulting from the OUT choice by the trustor is zero. We set the corresponding payoff at 5 euros. If anything, this should make a trustee in T * feel less gratitude towards a trustor who chooses IN compared to a trustee in their trust game.
Beliefs about choices of subjects in a given role
The summary statistics regarding the beliefs of subjects in various roles are tabulated in Appendix I. In this section we wish to examine whether assignment to a particular role influences subjects' beliefs. In order to do so we compare the beliefs of subjects in any two roles about the choices made by subjects in a particular role.
H2: F ik = F jk , i, j ∈ {A, B, C, D}, i = j, k ∈ {A, B, D} Tables 4, 5 , and 6 report the p-values of Kolmogorov-Smirnov (KS) and Wilcoxon Rank Sum (WRS) tests. The p-values are greater than 0.1 in 35 out of the 36 cases as reported in these tables. The only significant difference is found in a comparison of the beliefs of trustees and dictators regarding the choices of trustors using the WRS test (p-value = 0.04). We shall see in the following sections that these findings hide the systematic differences in beliefs across subjects in the same role who behave differently. To carry out the statistical tests the reported beliefs have been 'normalized' to lie between 0 and 1. 
Beliefs of trustors and trustees conditioned on choice
The choice of IN by a trustor in T * is qualitatively different from the choice of OUT. Similarly, the choice of giving more than the outside option by a trustee in T * may be regarded as qualitatively different from the choice of giving no more than the outside option. Let us denote the trustors who chose IN as A I 's and the trustors who chose OUT as A o 's; and, the trustees who gave strictly more than the outside option as B H 's and those who gave no more than the outside option as B L 's.
We now investigate whether there is any statistical difference in the within and cross game beliefs of the two sets of trustors and the two sets of trustees. Tables 7 and 8 randomly chosen dictator to give relatively more. The differences in beliefs turn out to be weakly significant using at least one of the two tests. Similarly, trustees who gave more than the outside option may be termed optimistic relative to the trustees who gave no more than the outside option. Figures 3 and 4 illustrate the various beliefs of trustors and trustees conditioned on their choices. The dominant approach to explain pro-social actions is to model agents as having (conditional or unconditional) other regarding preferences. Heterogeneities across agents are captured by allowing for differences in one or more preference parameters and assuming that the distribution of these parameters is common knowledge among the agents (for example, Levine 1998; Fehr and Schmidt, 1999; Bolton and Ockenfels, 2000; Sobel, 2005) . Other researchers additionally allow for differences in prior beliefs in the specification of types of agents (Ellingsen and Johannesson, 2008) . Systematic differences in the within and cross game beliefs of trustors and trustees who behave differently provide support for the latter modeling strategy irrespective of whether or not such a pattern of choices and beliefs is labeled as a manifestation of the false-consensus effect (Engelmann and Strobel, 2000) .
H3.1:
F A I k = F Aok , k ∈ {A, B, D} and S A I BA = S AoBA H3.2: F B H k = F B L k , k ∈ {A, B, D} and S B H AB = S B L AB
Beliefs about the choices of dictators and trustees
It has already been reported that the choices of trustees are significantly different from the choices of dictators. We now examine whether subjects expect a difference in the choices of trustees and dictators. Table 9 greater than the number of subjects who expect dictators to give relatively more. Figure 5 illustrates the beliefs of subjects across all the roles regarding the choice made by a randomly chosen trustee and a randomly chosen dictator. We first pool the data on subjects in all the four roles and test the following hypothesis using the (paired) Wilcoxon Signed Rank test. The p-value corresponding to the Wilcoxon Signed Rank test is less than 0.001 and thus the above hypothesis is strongly rejected. We next examine whether this result is primarily driven by subjects in a particular role or do subjects in each role expect a difference in the choices of trustees and dictators.
H6:
The p-values corresponding to Wilcoxon Signed Rank tests under the above hypotheses are reported in Table 10 . The null hypothesis is strongly rejected for recipients and dictators.
It is also weakly rejected for trustors. After dividing the trustors according to their choice we find that A I 's expect a significant difference in the choices of trustees and dictators whereas A o 's do not. A roughly similar qualitative pattern is observed in the case of trustees. Although we fail to reject the null hypothesis for trustees as a whole, this result seems to be primarily driven by those trustees who gave no more than the outside option (B L 's). They do not expect a significant difference in the choices of trustees and dictators but B H 's do expect a (weakly) significant difference. 2. believe that other subjects in the roles of trustees and dictators will also perceive this difference; and, 3. are confident that the choices of trustees and dictators will reflect this difference.
The lack of difference in the beliefs of A o 's and B L 's regarding the choices of trustees and dictators reflects, at the least, the failure of (3). Given that the remaining subjects seem to perceive a difference in the choices faced by trustees and dictators we suspect that this does not imply a failure of (1) for A o 's and B L 's. It may not be unreasonable to suggest that subjects across all the roles perceive a difference between the choice faced by the trustees and the choice faced by the dictators. The hybrid design allows us to interpret this difference to be driven by the lack of any element of reciprocation in the choice faced by a dictator.
Discussion
The interpretation of data from lab experiments may be difficult if there is a mismatch between the experimenter's and subjects' models of the interactions. The between-subjects implementation is probably the unwritten norm for most classes of experiments in economics (Camerer, 2003, pp. 41) . The within-subjects implementation prioritizes reducing differences in behavior across different games that could arise in the between-subjects implementation because of different subjects playing the different games. The hybrid implementation prioritizes reducing the mismatch in perceptions of the same game that could arise in the between-subjects implementation because of the abstract nature of a game. 13
In contrast with the results obtained by Dufwenberg and Gneezy (2000) using a betweensubjects design, the results we obtain using the hybrid implementation of trust and dictator games reveal a significant difference in the behavior of trustees and dictators. 14 It seems that information about the trust game provides a reference for dictators and information about the dictator game provides a reference for trustees, something which is not possible in the between-subjects implementation. This interpretation is further supported by the pattern in the beliefs of subjects. A significant majority of subjects perceive the nature of the choice 13 The data obtained from a hybrid implementation of any given experiment may or may not differ from a standard implementation (within or between). Of course, it is possible in some cases that the interpretation could differ even if the data obtained from a hybrid implementation are identical to the data obtained from, say, the between-subjects implementation.
14 Needless to remark, differences in subject pools may partly contribute to these differences in the data.
faced by trustees to be different from that faced by dictators even though the trustees made their choices without knowing the choice of the trustor (which differs from the conjecture by McCabe et al., 2003) . Given the results of Cason and Casari (2009), we would expect that our results would be further strengthened if trustees made their choice after observing the choice of the trustors.
Conclusion
In this paper we have focused on one of the various dimensions of the complex issue of context as it relates to the conduct of lab experiments and the interpretation of the resulting data:
how to increase the likelihood that subjects attach the same meanings to actions as does the experimenter. The importance of context in studies of social preferences is succinctly expressed by Wilson (2010, pp. 81) when he states that "by their sociality people are trained in conventions to apply, and not necessarily deliberately so, different rules of behavior depending upon the contextual cues of the interaction." The hybrid design proposed in the paper may serve as a useful complement to the between and within subjects designs, especially in studies of social preferences. After all, it is the experience with 'sociality' upon which the experimenter relies while designing an experiment related to social preferences. The hybrid design implicitly exploits this feature and attempts to provide the informational setting where subjects can use their experiences with the same 'sociality' to arrive at the meanings for actions that the experimenter believes in.
The hybrid design differs from the notions of 'framing' and 'priming' in a fundamental manner. After identifying the treatments to test the relevant hypotheses, the experimenter can frame the experiment or prime the subjects in several ways. In contrast, there will exist only one way to conduct the hybrid implementation of the experiment. The hybrid design may be thought of as a step towards finding the appropriate middle ground between the polar views of presenting experimental instructions in abstract terms or framing them with details of a particular context in order to enhance interpretability of results without compromising much with their generality.
We conclude by noting that the discussion in the present paper would be vacuous if there existed designs and ways to deliver the instructions that help subjects to perfectly understand the abstract treatment condition where they make their decision. In other words, subjects do not necessarily need to interpret the choices available to them in light of alternative treatments that they could participate in. The ultimate objective is to reduce the mismatch between subjects' and experimenter's models of any interaction and all ways of achieving this need to be explored. Table 11 provides a summary of the beliefs of trustors in the trust game and recipients in the dictator game. Table 12 separately summarizes the beliefs of trustors who chose IN and those who chose OUT. Table 13 provides a summary of the beliefs of trustees in the trust game and dictators in the dictator game. Table 14 separately summarizes the beliefs of trustees who gave strictly more than the outside option to trustors and those who did not. 
Appendix I: Beliefs

